Comparison study of the expressions of myristoylated alanine-rich C kinase substrate in hepatocellular carcinoma, liver cirrhosis, chronic hepatitis, and normal liver.
The myristoylated alanine-rich C kinase substrate (MARCKS) is a prominent substrate for protein kinase C (PKC) in a variety of cells. The aim of this study was not only to evaluate the expression and localization of MARCKS in various pathological liver tissues, including HCC, but also to analyze the difference in MARCKS expression between hepatitis virus-induced HCC and cirrhosis. The level of MARCKS and its phosphorylated proteins, as well as its localization, were determined using Western blot and/or immunohistochemistry in HCC and other pathological liver tissues. We also analyzed the change of MARCKS localization on the influence of MARCKS phosphorylation in the HLF cancer cell line by phosphorylation study. In addition, the relationship between MARCKS expression and proliferative activity was studied in HCC. In the immunohistochemical study, a very small amount of MARCKS protein was found along the contour of the hepatocellular membrane in normal liver and in cases of chronic hepatitis. MARCKS was up-regulated in liver cirrhosis tissue and was localized in the cytoplasm of hepatocytes. The expression of MARCKS was down-regulated in HCC tissues, as compared with non-tumorous liver cirrhosis tissues from the same patients. Furthermore, MARCKS was serine-phosphorylated in liver cirrhosis and HCC, and phosphorylated MARCKS was detected in a cytosolic fraction of these tissues. In a phosphorylation study using the HLF HCC cell line, MARCKS was displaced from the plasma membrane to the cytosol following the activation of protein kinase C (PKC) by phorbol 12-myristrate 13-acetate (PMA). Furthermore, the activity of cyclin D1 and cyclin E kinases was found to be higher in HCCs with low MARCKS expression than in HCCs with high MARCKS expression. These results suggest that up-regulation of MARCKS might be essential in the generation of cirrhotic nodules through chronic hepatitis from normal liver, and that the phosphorylation and/or down-regulation of MARCKS might play an important role in the development and progression of HCC from liver cirrhosis.